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ABSTRACT 

least one dye of formula (1) 



(57) 

Dye mixtures comprising 

together with at least one dye of formula (II) wherein the 
radicals are as defined in tlie claim, arc suitable for dyeing or 
priiiliug celhilosic fiber materials, while havmg a good build- 
up behavior, and yield dyeings of a deep shade having good 
fastness properties. 




10 Claims, No Draiiilngs 
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MIXTURES OF REACTIVE DYES AND TDEIR 
USE 

Hie present inveutiou relates to mixtures of reactive dyes, ^ 
which mixtures are suitable for dyeing or printing nitrogeti- 
containing or hydroxyl-group-maiiHaining fibre materials 
and yield dyeings or prints having good all-ionnd fastness 
properties. 

The practice of dyeing has recently led to liigher demands lo 
being made on the quality of the dyemgs and the economy of 
the dyeing process. As a result, there continues to be a need 
for novel, readily obtainable dyeing compositions having 
good properties, especially in respect of their application. 

Dyeing today requires reactive dyes that, for example, have 
sufficient substantivity and at the same tune exhibit good ease 
of wasliing-ofif of ttnfixeddye. In addition, they shouldexhibil 
a good colour yield and a high reactivity, the objective being 
especially to obtoiii dyeings having high degrees of fixing. In 
many cases, the build-up behaviour of reactive dyes is not 
sufficient to meet the demands, especially tn the dyeing of 
vety deep shades. 

The problem underlying the present invention is therefore 
to provide novel mixtures of reactive dyes, which mixtures 25 
arc especially suitable for dyemg and printing fibre materials 
and possess the above-described qualities to a high degree. 
They should also yield dyeings hmnng good all-round &st- 
uess properties, for example fastness to light and to wetting. 

The present mvcotion accordingly relates to (^e mixtures 
comprismg at least one dye of formuta 



(RaVa. (Rj)o.3 and (^5)0-3 denote, each independently of 
the others, from 0 to 3 identical or differing subsf ituents from 
the group halogen, Ci-C^alkyl, Ci-C4alkoxy, carhoxy and 

A is iinsubstituted or substituted phenylene, naphthyleae, 
or Cj-C jalkylene which may be mterrupted by oxygen, 



q is the number 0 or 1 , 

r and s are each mdependently of the other the number 0 or 
1 , and the sum of r+s is the number 1 or 2, 

Yj, Yj, Y3 and Y4 are each independently of the others a 
fibre-reactive radical of formula 



— NH— CO— (CHjL-SOyZ 

— CONH--(CHj),— St>2-Z 

— NH— CO-CH(Hal)-CHj— Hal 



(3a). 



Rj N R| 

N— ^ .J—li-A-Yi 



wherein 

X2 is halogen, T independently has the definition of X^, is 
5 a non-fibre-reactive substituent oris a fibre-reactive radical of 
formula 



NH — (CHj)2.,— 0— (CHa)j.,— SO2 — Z, 



together with at least one dye of formula 




(S03ll)(j.l 
:[=, 



TO— NH (CHj)j.j — SOj — Z 



:o— Q. 



wherein 

R, and are each independently of the other hydrogen or 
unsubstituted or substituted Cj-C4alkyl, 



(Rg)o.2 denotes fiom 0 to 2 identical or differing substitu- 
ents from tlie group halogen, 

Cj-Qalkyl, Ci-C4alk:oxy and sulfo, 
5 Z is vinyl or a radical CHjCH^— U and U is a group 
removable under alkaUne conditions, 

Q is a group -CH(Hal)-CH2Hal or — C(Hal>=:CHj, 
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m and n are each independeutiy of the other the number 2, Preferably, is halogen, especially fluorine or chlorine 

3 or 4, and antl more especially chlorine. 

Hal is halogen, in the fibre-reactive radical of formnla is, for 

at least one of the radicals Y3 and Y4 being a radical of example, fluorine, chlorineorbromine, preferably fluoiiueor 
formula (3h) or (3f). s chlorine and especially chlorine. 

In the radical of fonmila (4a), Me is the methyl radical and T is preferably a non-fibre-reactive substituent or a fibre- 

Bt is the ethyl radical. The mentioned radicals come into reactive radical of fonmila (4a), (4b), (4c), (4d) or (4e) and 

consideration, besides hydrogen, as substitiients at the nitro- especially a fibre-reactive radical of formula (4a), (4b), (4c), 

gen atom. Hydrogen is preferred. (4d) or (4e). 

In the radical of formula (4c), Me is the methyl radical and 10 When T is a non-fibre-reactive substitueni, it may be, for 
Et is the ethyl radical. The mentioned radicals coriie into example, hydroxy; Cj-C^alkoxy; Ci-C^alkylfhio which is 
consideration, besides a hydrogen, as substituents at the nitro- iinsubslituted or is substituted, for example, by hydroxy, car- 
gen atom. Iboxy or by sulfa; amino; amino substituted once or twice by 

As Ci-C4alkyl there comes into consideration &r Rj and Ci-Cjalkyl. the alkyl being unsubstituted or further siibsti- 
Rj, each independently of the oflier, for example mefliyl, " tuled, for example, by sulfo, sulfeto, hydroxy, carboxy or by 

ethyl, propyl, isopropyl, butyl, sec-butyl, tert-bu^l or isobu- phenyl, especially by sulfo or by hydroxy, and belng-unintor- 

tyl, preferably methyl or ethyl and especially methyl. Tlie mptcd or interniptedone or more times by the radical —0 -; 

mentioned allcyl radicals may be unsiibstituted or may be cyclohexylamino; morpholino; N — Ci-C4alkyl-N-pheny- 

substituted, for example, by hydroxy, sulfo, sulfate, cyano or lamino or phenylamino or naphthylamino, wherein the phe- 

by carboxyi. Preference is given to the corresponding unsub- nyl or naphthyl radical is unsubstituted or is substituted, for 

stttuted radicals. example, by Ci-C4alkyl, Ci-C^alkoxy, Cj-Q-alkanoy- 

Preferably, is hydrogen and is hydrogen orone of the lamino, carboxy, sulfo or by halogen, and wherein the alkyl 

above-mentioned unsubstituted or substituted Ci-C4aikyl radical is luisubstituted or is substituted, for example, by 

radicals. hydroxy, sulfo or by sulfate. 

More especially, Rj is hydrogen and Ri is hydrogen, Examples of suitable non-fibre reactive substituents Tare 

methyl or ethyl. amnio, mcthylammo, ethylammo, p-hydtoxyethylamino, 

As Cj ■C4alM there comes into consideration for R3, R4, N-mcthyl-N-jMiydroxyethylamino, N-ethyl-N-P-hydroxy- 

Rj and R^, each independently of the others, for example ethylamino, N,N-di-P-hydroxyethylamino, p-sulfoetliy- 

methyl, ethyl, n-propyl, Isopropyl, n-butyl, see-butyl, tert- lamino, cydohexylamino, morpholino, 2-, 3- or 4-cWoropho- 

butyl or isobutyl, preferably methyl or ethyl and especially uylamino, 2-, 3- or 4-methylplienylamino, 2-, 3- or 

methyl. 4-methoxyphenylaminD,2-,3-or4-sulfopheuylamino,disul- 

AsCi-C4alkoxytherecomes into consideration for R3,R4, fophenylamino, 2-, 3- or 4-carboxypheiiylamino, 1- or 

R5 and lis, cac*' independently of the others, for example 2-naphthyl-aniino, l-sulfo-2-naphthylamino, 4,8-disuIfo-2- 

metlioxy, cthoxy, n-propoxy, isopropoxy, n-butoxy or isobu- naphthylaoaino, N-ethyl-N-phenylamtno, N-melhyl-N-phe- 

toxy, preferably metlioxy or ethoxy and especially methoxy. nylamino, methoxy, clhoxy, n- or iso-propoxy and hydroxy. 

As halogen there comes into consideration for R^, R4, R5 T denoting a non-fibre-reaclive subslituent is preferably 

and Rg, each independently of the others, for example fluo- Cj-C^alkoxy, Ci-C4alkyltluo which is unsubstituted or is 

rine, chlorine or bromine, preferably chlorine or bromine and substituted by hydroxy, carboxy or by sulfo; hydroxy, amino, 

especially chlorine. or N-mono- or N,N-di-Ci-C4alky!amino unsubstituted or 

Preferably, (Rj)^.^, (Ra)o-3 ^nd(Rs)o.3 denote, eachinde- " substitutedinthe(each)alkylmoietybyhydroxy,siilfatoorby 

peadently of the others, from 0 to 3 identical or differing sulfo; morpholino; phenylamino whichis unsubstituted oris 

substituents from the group halogen, Cj-C^alky], substituted in the phenyl rmg by sulfo, carboxy, acetylammo, 

Cj-C4alkoxy and sulfo, especially from the group chlorine, methyl or by methoxy, or N—Cj -C4alkyl-N-pheny- 

Ci-C4alkyl, Ci-C4alkoxy and sulfo. lamino wliich is unsubstituted or is substituted in the same 

Sviien the diazo radical in the dye of formula ( i) is naph- way, wherein the alkyl moiety is unsubstituted or is subsli- 

thyl, there come into consideration for (RjX, j from 1 to 3 and tuted by hydroxy, sul fo or by sulfalo; or uaphthylammo which 

especially 1 or2 sulfogroups. Preferably, the naphthyl radical is unsubstituted oris substituted by &om 1 to 3 sulfo groups, 

is bonded in the 2-position with respect to the azo ffoap. Non-fibre-reactive substituents T to which special prefer- 
When the diazo radical inthe dye of formula (1) is phenyl, jQ cnce is given arc amino. N-methyl-amino, N-ethylamino, 

there come into consideration for (R^)^.^ from 0 to 3, prefer- N-p-hydroxyefhylamino, N-methyl-N-p-hydroxyctliy- 

ably from 0 to 2, identical or differing siibstiutents from the lamino, Nethyl-N-p-hydroxyethylamino, N,N-di-p- 

group chlorine, methyl, methoxy and sulfo. hydeoxyethylamino, p-sulfoethylamino, morpholino, 2-, 3- 

The diazo radical in the dye of fonnula (1) is preferably or4-carboxyphenylamino, 2-, 3- or4-su!fophenylamino and 
naphthyl. 55 N— Ci-C4alkyl-N-phenyIamino. 

q is preferably the munber 0. In the case of the fibre-reactive radicals T of fomuilae (4a) 

(Rg)o., preferably denotes from 0 to 2 identical or differing and (4b), Z is preferably p-chlona-etliyl. In the case of the 

substituents from the group C, -C4alkyl, Ci-C4alkoxy and fibre-reactive radicals T of formulae (4c) and (4d), Z is pref- 

sulfo, especially methyl, melhoxy and sulfo. erably vinyl or p-sulfatoethyl. 

is more especially hydrogen. so WheuT is a fibre-reactive radical, it is preferably a radical 

men Xi in the dye of formula (1) is halogen, there comes of formula (4c) or (4d) andespeciaily of formula (4c). 

into consideration, for example, fluorme, chlorine or bro- Ha! in Hie fibre-reactive radicals of fomuilae (3d), (3e)and 

jnine. (4e) is preferably chlorine or bromine, especially bromine. 

WhenXi in the dye of formula (1) is a non-fibre-reactive As the leaving group U there comes into consideration, for 
substituent, there comes mto consideration, for example, the ss example, —CI, —Br, — F, — OSO3H, ^SSO^H, — OCO— 

definition given below forT as a non-fibre-reactive subsfitu- CHj, — OPO3H1, — OCO— CgHj, ^Oj^rC4a]kj'l or 

ent, the preferred meanings given imder T applying. — OS02N(C,-C4alM)2- 
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Preferably, U is a group of fonniila — OSO^II, 
— SSO3H, — OCO— CH^, — OCO-CgHj or — OPO^Hj, 
especially — CI or — OSO3H and moie especially — OSO3H. 

Examples of suitable radicals Z are accordingly vinyl, 
P-bromo- or p-chloroetliyl, p-aceloxy-etliyl, p-benzoyloxy- ^ 
ethyl, p-phospliatoetliyl, p-siitfa(oelhyl and p-thiosulfatoet- 
hyl. Z is preferably vinyl, p-chioroethyl or p-sulfatoethyl. 

When A ia the dyes of formula (1) is an imsubstituted or 
substituted phenyleue radical or naphthylcue radical, there to 
come into consideration as saibstituents, for e(xample, ideuti- 
cal or differing radicals from the group halogen, Cj-C^alkyl, 
C|-C4alkoxy and sulfo, preferably Ci-C+alkyl, Cj-C^alkoxy 
and sulfo and especially melhyl, methoxy and sulfo. In that 
case the fibre-reactive radical Yj is a radical of formula (3a), 15 
(3b), (3c), (3d), (3e) or (3f), preferably of formula (3a) or (3c) 
and especially of formula (3a). 

When A in the dyes of fbimula (1) is a Cj-Cgallqflene 
radical which may be intenrapted by oxygen, there comes into 
consideration, for example, ethylene, propylene, isopropy- 
lene, butylene, isobutyleuo, — (CH^ji-^O— (CHi)^— , 
—CU^)3—0—(CB:,)r ■ or —(CB^h—O—iCll^)^—. In 
that case the fibre-reactive radical Yj is preferably aradicalof 
formula (3a). A preferred Cj-Cg-atkylene radical which may 
be interrupted by oxygen, such as, for example, a radical of 
formula — (0113)2.4— 0—(CH2)^^—, is a Cj-Cgalkylene 
radical which may be intemtpted by oxygen, such as, for 
example, — (CHj)^— O— (CHj)^— , — (CHi)^— O— 
(CH^h— or — (Cfy^- 0-<a]j)3— and especially a 
(;2-C4aIk)'lene radical which may be intmuptcd by oxygen, 
such as — (CHj)^- -O -(CHa)^— . 

In a prefened embodiment of the dyo mixtures according 
to the invention, the radical -A-Y^ is a radical of formula 





wherein 

(R^)a.2 denotes from 0 to 2 identical or differing substitu- 
ents fioni the group halogen, 

Cj-C4alkyl, Ci-C4alkoxy and suifo, especially methyl, 
methoxy and sulfo, 

Y« is a,p-dibromopropiouylaniino or a-bromoacryloy- 
lamino, 

m is the number 2 or 3, especiatfy 3, 

n is the number 2 or 3, especially 2, and 

Zj, Z2, Z3, Z4 and Z5 are each indcpcudcutly of the others 
vinyl, p-chlorocthyl or j3-suifnto-ethyl. 

Z] and Zj are preferably, each mdependently of fhe other, 
vmyl or p-sulfaiocthyl. 

Z3 and Z5 are preferably p-diloroethyl or p-sulfatoethyl, 
especially p-chloroethyl. 

Z4 is preferably P-chloroethyl or p-sulfiitoethyl, especially 
P-sidfatoethyl. 

In an especially preferred embodunent of the dye struc- 
tures accordmg to the laventiou, the radical of formula -A-Y^ 
in the dye of formula (1) is a radical of formido (5a), (5b) or 
(5c), preferably of formula (5a) or (5b) and especially of 
£)rmula (5a). 

Preferably, the dye of foninila (1) in the dye mixtures 
according to the invention is a dye of fomiula 




wherein 

65 Ri is liydrogen, methyl or ethyl and 

Z, is vinyl, p-chloroethyl or p-sulfatoethyl. 
Preference is given to dyes of formula (2) wherein 
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(R4)o.3 and (R5)o^ have the defijiitions and preferred mean- 
ings given hereinabove, 
r and s are each tlie jnimbcr 1 and the sum of r+s is the 

number 2, and 

one of the fibre-reactive radicals Yj and Y4 is a radical of 5 
formula (3a), (3b), (3c), (3d) or (3e) and the oilier of tho 
fibre-reactive radicals Yj and Y4 isa radical of formula (3b) or 
(3f), especially (3f), the definitions and preferred meanings 
given hereinabove applying to the fibre-reactive radicals of 
formulae (3a), (3b), (3c), (3d), (3e) and (3f), 10 

Preferably, Yj is a radical of fonnula (3f) and Y4 is aradical 
of formula (3a), (3b), (3c), (3d) or (3e), especially {3a). 

A dye of formula (2) to which special preference is ghfen is 
a dye of formula 



wherein 

(1^4)0-2 and (Rs)o.2 denote, each independently of the other, 
from 0 to 2 identical or differing subsiitnenfs selected from 
the group Ci-C4alkyl, Ci-C4alkoxy and sulfo, especially 
methyl , methoxy and sulfo, and 

one of the fibte-reactive radicals Y3 and Y4 is a radical of 
formula (3a), (3b), (3c), (3d) or (3e) and ihe other of tlic 
fibre-reaciive radicals Y3 and Y4 is a n«Ucal onbrniula (3b) or 
(3f), especially (3f), the definitions and pret'erred meanings 
given hereinabove applying to the fibre-reactive radicals of ^1 
formulae (3a), (3b), (3c), (3d), (3e) and (3f). 

Preferably, Yj a radical of formula (3f) andY^ is a radical of 
formula (3a), (3b), (3c), (3d) or (3e), especially (3a). 

In one embodiment of llie present invention that is of inter- 
est, R4 and Rj are each a sulfo group. 40 

A reactive dye of formula (2) to which even more special 
preference is given is a dye of formula 



Hie reactive dyes of formulae (1) and (2), and therefore 
also the dye mixtures, may comprise fiiilher additives, for 
example sodium chloride or dextrin. 

The dyes of formulae (1) and (2) are present In the dye 
mixture according to the invention in a weight ratio of, for 
example, from 1:99 to 99:1, preferably ftom 5:95 to 95:5 and 
especially fiom 10:90 to 90:10. 

The dyes of formulae (1) and (2) are known or can be 
prepared according to methods known pw se. Dyes of for- 
mula (1) ate disclosed, for example, in Kokai JP 50-000178. 
Dyes of formula (2) are described, for example, in U.S. Fiit. 
Nos. 4,622,390 and 4,885,360. 

The dye mixtures according to the invention can be pre- 
pared, for example, by mixing the individual dyes. Such a 
mixing process is carried out, for example, in suitable mills, 
for example ball mills or pin mills, and also m kneaders or 
mixers. 

The dye mixtures according to the invention may, where 
appropriate, comprise other auxiliaries that, for example, 
improve handliiig or increase storage stability, such as, for 
example, biilTets, dispersanls or anti-dusts. Such auxiliaries 
are known to the person skilled in the art. 

Tlie dye mtxCures according to the invention are suitable 
for dyeing and printing an extremely wide variety of materi- 
als, especially hydroxyl-group-maintaimng ornitrogen-con- 
(ainiiig fibre materials. Examples arc paper, silk, leather, 
wool, poly amide fibres and polyurcthanes and also especially 
celkilosic fibre niaterialsof all kinds. Suchfibre materials are, 
tor example, the natural cellulosic fibres, siichas cotton, linen 
and hemp, and also cellulose and regenerated cellulose. The 
dye niixUires according to the invention are also suitable for 
dyeing or printing hydroxyl-group-containing fibres present 
in blend fabrics, e.g. mixtures of cotton with polyester fibres 
or poiyamidc fibres. 

The present mvention accordingly relates also to the use of 
the dye mixtures accordmg to the invention in the dyeing or 
printing of hydtoxyl-groiip-containing or nifaogen-contain- 
ing, especially cellulosic, fibre materials. 




wherein 

is halogen, especially chlorine, and 
and Z7, each independently of the other, have the defi- 
nitions and preferred meanings given hereinabove for Zand 
are preferably vinyl or -sulfatoethyl. 

The reactive dyes of fonnulae (I) and (2) m the dye mix- 
tures according to the invention comprise sulfo groups, each 
of which is either in Ihe form of lite li-ee sulfonic acid or, 
preferably, in die form of a salt thereof, for example in the 
form of the sodium, lithiimi, potassium or ammonium salt, or 



Tliedyemixturesaccordingtotheinventiottcan-beapplied 
to the fibre material and fixed to Ihe fibre in a variety of ways, 
especially in the form of aqueous dye solutions anddyeprmt 

g pastes. They are suitable both for the exhaust method and for 
dyeing in accordance with the pad-dyeing method; they can 
be used at low dyeing temperatures and require oidy short 
steamingtimes in Iflie pad-steam method. The build-up behav- 
iour is very good, the degrees of fixing are high and unfixed 

5 dye can be washed off easily, the difference between the 
degree of exhaust and the degree of fixing being remaritably 
small, that is to say the soaping loss is very low. The dye 
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mixtures according to the invention are also suitable for print- 
ing, especially on cotton, and also for printing nitrogcn-con- 
faimng fibres, for example m-ool or silk or blend febrics that 

contain wool. 

The dyeings and prints produced using the dye mixtures 
according to the invention can be reproduced very wrell, have 
a high iimctional strength and a high flbre-to-dye binding 
stability in both the acidic and the alkaUne range, and further- 
more have good fastness to li^it and very good wet-festness 
properties, such as fastness to washing, to water, to sea water, 
to cross-dyeing and to perspiration. Fibre-level and surface- 
level dyeings are obtained. 

The dye mixtures according to the invention are also suit- 
able as colorants for use in recording systems. Such recording 
systems are, for example, commercially available inkjet 
printers for paper or textile printing, or writii^ instruments, 
such as fountain pens and ballpoint pens and especially inkjet 
printers. For that purpose the dye mixture aocordhig to file 
inveiitionis first brought into a form suitablefor use inrecorf- 
iug systems. A suitable form is, for example, an aqueous ink 
that comprises (he dye mixture according to tlie invention as 
colorant. The inks can be prepared in customary manner by 
mixing together (he individual constituents in the desired 
amount of water. 

Substrates that come into consideration include the above- 
nientiotted hydroxy! -group-containing or nitrogen-contain- 
ing fibre materials, especially cellulosic fibre materials. 

The dyes used in the aqueous inks should preferably have 
a low salt content, that is to say thoy should have a total 
content of silUs of less than 0.5% by weight, based on ttie 
weight of the dyes. Dyes that have relatively high salt contents 
as a result of their preparation and/or as a result of tlie subse- 
quent addition of diluents can be desalted, for example, by 
membrane separation procedures, such as ultrafiltration, 
reverse osmosis or dialysis. 

The inks preferably have a total content of dyes of from 1 
to 35% by weighs, especially from I to 30% by weiglit and 
preferably from 1 to 20% by weight, based on the total weight 
of the ink. 'liie preferred lower limit in this case is a limit of 
1 .5% by weight, preferably 2% by weight and especially 3% 
by weight 

Tlie inks may comprise water-miscible organic solvents, 
for example C,-C4alcoliols, e.g. methanol, etlinnol, n-pro- 
panol, isopropaiiol, n-butanot, sec-hutanol, tert-hutanol or 
iso-butauol; amides, e.g. dimetliylformamide or diinethylac- 
etaraide; ketones or ketone alcohols, e.g. acetone, diacetoue 
alcohol; ethers, e.g. tetrahydrofliran or dioxaue; uitrogen- 
containing heteracydic compounds, e.g. N-metIiy!-2-pyrroli- 
done or l,3diinethyl-2-imidazolidone, poly-alkylene glycols, 
e.g. polyethylene glycol, or polypropylene glycol; 
Ca-Cgalkylcnc glycols and thiogjycols, e.g. ethylene glycol, 
propylene glycol, butylene glycol, triethylene glycol, thio- 
diglycol, hexylenc glycol and diethylene glycol; other poly- 
ols, e.g. glycerol or l,2,6hexane-triol; and Ci-C4alliy] ethers 
of polyhydric alcohols, e.g. 2-methoxyethauol, 2-2-niethoxy- 
ethoxy)cthanol, 2-C2-ethoxyethoxy)ethanol, 2-[2-(2-meth- 
oxyethoxytefhoxy]ethanol or 2-[2-(2-ethoxyethoxy)ethoxyI 
ethanol; preferably N-methyl-2-pyrrolidone, diethylene 
glycol, glycerol or especially 1,2-propylene glycol, usually in 
an amount of from 2 to 30% by wei^t, especially from 5 to 
30% by weight and preferably from 10 to 25% by weight, 
based on the total weight of the ink. 

li addition, the inks may also comprise solubilisers, e.g. 
e-caprolactam. 

Hie inks may comprise tliickeners of natural or synthetic 
ori^n inter alia for the purpose of adjusting the viscosity. 
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Examples of thickeners that may be mentioned include 
commercially available al^nate thickeners, starch ethers or 
locust bean ftotu* ethers, especially sodium alginate on its own 
or in admixture with modified cellulose, e.g. melhylcelhilose, 

5 ethylceliulose, carboxymethyl-celhilose, hydroxyethylcellu- 
lose, methylhydroxyethylcellulose, hydroxypropyl cellulose 
orhydroxypropylmethylceltulose, especially with preferably 
fix)m 20 to 25% by weight carboxy-methylcellulose. Syn- 
thetic thickeners that may be mentioned are, for example, 

10 those based on poly(meth>erylic acids or poly{meth)aciyla- 
mides and also polyalkylene glycols having a molecular 
weight of e.g. fcova. 2000 to 20 000, for example polyethylene 
glycol or poly-propylene glycol or the mixed polyalkylene 
glycols of ethylene oxide and propylene oxide. 

IS 'fhc inks comprise such thickeners, for example, in an 
amount of from 0.01 to 2% by weight, especially from 0.0 1 to 
1% by weight and preferably from 0.01 to 0.5% by weiglit, 
based on the total weight of the ink. 
The inks may also comprise buffer substances, e.g. borax, 

20 borates, phosphates, poly-phosphates or citrates. Examples 
thatmay be mentioned include borax, sodium borate, sodium 
tetraborate, sodium dihydrogen phosphate, di sodium hydro- 
gen phosphate, sodium tripolyphosphate, sodhini penlapoly- 
phosphate and sodium citrate. Tliey are used especiaUy in 

2} amounts of from 0. 1 to 3% by weight, preferably from 0.1 to 
1 % by weigjit, based on tlie total wei^t of the ink, in order to 
establish a pH value of, for example, ftom 4 to 9, especially 
from 5 to 8.5. 

As fiirthcr additives, the inks may compri se surfactants or 

30 humectants. 

Suitable surfactants include conmiercially available 
anionic or non-ionic surfectants. As humectants in the inks 
according to the invention toe come into consideration, for 
example, urea or a mixture of sodiiun lactate (advantageously 

35 in the fomi of a 50% to 60% aqueous solution) and glycerol 
and/or propylene glycol in amounts of preferably from 0.1 to 
30% by weiglit, especially from 2 to 30% by weight. 

Preference is given to inks having a viscosity of from 1 to 
40 mpa-s, especially from 1 to 20 mPa-s and more especially 

40 from I to 10 mpa-s. 

Furthermore, the inks may in addition comprise customary 
additives, e.g. anti-foams or especially preservatives that 
inhibit fimgal and/or bacterial growth. Such additives are 
usually used in amounts of from 0.01 to 1% by weiglit, based 

45 on the total weight of the ink. 

Preservatives that come into consideration include formal- 
dehyde-yielding agents, e.g. paraformaldehyde and trioxane, 
especially aqueous, appmximatoly 30 to 40% by weight 
formaldehyde solutions, imidazole compounds, eg. 2-(4- 

50 tliiazolyl)benzimidazole, thiazole compounds, e.g. 1,2-ben- 
zisothiazoUu-3-ooe or 2-n-octyl-isothiazoiitt-3-one, iodine 
compounds, nitrites, phenols, haloalkylthio compounds or 
pyridine derivatives, especially l,2-benzisothiazolin-3-one 
or2-n-oclyl-isothiazolin-3-one.AsuitabIepreservativeise.g. 

55 a 20% by weight solution of 1 ,2-benzisotliiazolin-3-one in 
dipropylene glycol (Proxel® GXL). 

Tlie in1<s may also comprise further additives, such as 
fluoriuated polymers or telomers, e.g. polyetlioxyperfluoro- 
alcohols (Foiafae® or Zonyl® products) in an amount of e.g. 

60 from 0.01 to 1% by weiglit, based on the total weight of the 

In inkjet printing, mdividual droplets of llie ink are sprayed 
onto a substrate ina controlled manner fl-om a nozzle. For tliis 
purpose, predominantly the continuous inlet method and the 
65 drop-on-demand method are used. In the continuous inkjet 
method, the droplets are produced continuously and any 
droplets not requhied for the printing are conveyed to a col- 
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lecting vessel and recycled, whereas iu tlie drop-on-demand 
method droplets are produced and printed as required, that is 
to say droplets are produced only when required for the print- 
ing. The production of the droplets can be effected, for 
example, by means of a pie;«o-inkjet head or by means of ^ 
thermal energy (bubble jet). Printing by means of a piezo- 
iukjet head and printing in accordance with the contimious 
inkjet method are preferred. 

The present invention accordingly relates also to aqueous 
inks comprising the dye mixtures according to the invention 
and to the use of such inks in an inkjet printing method for the 
printing of various substrates, especially textile fibre maferi- 
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als, the deflnitions and preferred meanings mentioned above 
applying to the dye mixtures, the inks and tlie siibslrates. 

The following Examples servo to illustrate the invention. 
Unless otlierwise indicated, the temperatures are given in 
degrees Celsius, parts are parts by weight and percentages 
relate to % by weight. Parts by weight relate to parts by 
volume in a ratio of Idlograms to liters. 



100 parts of a cotton fabric are introduced at a temperature 
of 60° C, mto a dyebalh comprising 0.6 part of the dye of 
fonmila 




5,4 parts of the dye of formula 




CH1CH2— O — SOjH 



and 60 parts of sodium chloride iu 1000 parts of water. After 
45 minutes at 60" C, 20 parts ofcalcined soda are added. The 
temperature of the dyebath is maintained at 60° C. for a 
45 fiirther 45 minutes. The dyed febric is then rinsed and dried in 
the usual manner. A navy-blue dyemg having good iastness 
properties is obtained. 

EXAMPLES 2 AND 3 

50 

Following the procedure given in Example I btit, insteadof 
using 0.6 part of the dye of formula (101), using 0.6 part of the 
dye of formula 




■SpjCHjCHpSOjH 
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-continued 




there is likewise obtained a navy-blue dyeing Laving good 
festness prapetttes. 

EXAMPLES 4 TO 9 

21 

Followiugthepioceduie^eaiaExampIe 1 but, instead of 
using 5 .4 {varts of tlie dye of fonnuk ( 1 02), using 5.4 parts of 
the dye of formula 
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CH2CH2-0 — S03H 



N*^ N 



CH2CH3 CHjCHj— O — SO 



-CO — (CKil,— SOi-CH=CH[i 



NH— CO (CH^b— SOj— CH=CHa 



NH — CO — {CHjb— SO2— CH=CH2, 



there are likewise obtained navy-blue dyeings having food ^ 
fastness properties, 

EXAMPLES 



What is claimed is: 



1 . A dye mixture comprising at least one dye of formula 



(a) Mercerised cotton satin is pad-dyed with a liquor con- 
taining 30 g/1 of sodiiini carbonate and 50 g/l of urea (70% 
liquor pick) and dried, 

(b) Using a drop-on-demand inlgethead {bubble jet), there 
is pri nted onto the cotton satin prelreatcd according to step (a) 
an aqueous ink containing 

10% by weiglit of a mixture of 0.6 part of the reactive dye 
of formula (101) and 5.4 parts of the reactive dye of 
formula (102), 

20%by weight of 1,2-propyIene glycol and 60 (Y2), 

70% by weight of water. 

'fhe print is fully dried and fixed iii saturated steam at 102° 
C. for 8 minutes, cold-rinsed, washed-off at the boil, rinsed 
again and dried. 55 

A naN-y-blue print having good fastness properties is 
obtained. together vrith at least 
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-gontiuued 

(SOjH)o-i 



re each i ndependently of tlie other hydrogen 
unsiibstttuted or substituted Cj-Q, alkyl, 
(1^3)0-3 denotes from 0 to 3 identical or differing siibstitu- 
ents from the group halogen, C1-C4 alkyl, C, -C4 alkoxy, 
carboxy and sulfo, 
A is uusubstituted or substittited phenylene, naphthylene, 
or Cj-Cg alkylene which may be intemipted by oxygen, 
Xi is halogen ora non-fibre-reactive substitiient, 
q is the number 0 or 1, 



— SOyZ 

— Mil— CO-<CHi)«— SOj-Z 

— CONH— (CHj),— SOi-Z 

— NH— CO-CH(Hal)— CHj-Hal 



(^6)0.2 denotes from 0 to 2 identical or differing substitii- 
ents from the group Jialogen, Ct-Q alkyl, C1-C4 alkoxy 
and sulfo, 

Z is vinyl or a radical — CHj — CII^ — U and U is a group 
0 removable imder alkaline conditions, 

Q is a group ^n(IIal)-CIl2-Hal or— C(Hal)=CHj. 
m and n are each independently of the other the number 2, 

3 or 4, and 
Hal is halogen, and 
' C^4)o-2 (^s)o-2 denote), each.iadepeude;ntly of the other, 
iirom 0 to 2 identical or diffenog substituents selected 
from the group C^-C^ alkyl, C^-C^ alkoxy and svlfo^ and 
one of the fibre-reactive radical s Yj and Y4 is a radical of 
fonnula (3a), (3b), (3e), (3d) or (3e) and the other of the 
tt fibre-reactive radicals and Y4 is a radical of fonnula 
(3b)or(3f). 

2. A dye mixture according to claim 1, wherein R, is 
hydrogen, methyl or ethyl and Rj is hydrogen. 

3. A dye mixture according to claim 1, wherein X, is 
5 chlorine. 

4. A dye mixture according to claim 1, wherein -A-Yj is a 
radical of fonnula 



S02-Z, 



is halogen, T independently has the definition of Xj, is 
a non-flbre-reactive substituent or is a fibre-reactive 
radical of formula 



■JJH-Ca(CKi)m-S02-Z3, wherem 



H.Me.Et 

i!f (CHj[)2_3— SO2— z, wherem 

(■4b) 60 0^7)0-2 denotes from 0 to 2 identical or differing substitii- 
— NH — (CHj)^— 0 — (CHjVa— SO2— Z, ents from the group halogen, Ci-C4alkyl, Ci-C4alkoxy 

(<lc) and sulfo, 

m is the number 2 or 3, and 



(1^2 



N ^ ^ 65 (3-chloroethylorp-siilfafoethyl. 



Z,, Z2 aud Z3 are each independently of the others vinyl, 



mixture according to claim 1, wherein the dye of 
formula (1) is a dye of ffaimula 
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wherein 8. An aqiieoiis ink comprising a dye mixhire according to 

Ri is hydrogen, methyl or ethyl and claim 1 . 

Z, is vinyl, p-chloroethyl or P-sulfatoefhyl. 3. A method of printing of lydroxyl-gtoup-containing or 

6. A method of dyeing or printing of hydroxyl-groiip- nit^gen-containing fibre mateiial, which comprises printing 
containing or nitrogen^ntaimng fibre material, wliichcom- =0 ■ 'ifj^'^f "S ^ ' °* ^ 
prises contacting said material with a tinctorially effective 
anioimt of a dye mixture according to claim 1. 

7. A method according to claim 6, wherem cellulosic fibre 
material is dyed or printed. 



Inkjet printer. 

10. A method according to claim 6, wherein cotton-con- 
faiuiug fibre material is dyed or printed. 



